High iodine effects on the proliferation, apoptosis, and migration of papillary thyroid carcinoma cells as a result of autophagy induced by BRAF kinase.
Papillary thyroid carcinoma (PTC) is a common endocrine tumor. This study found that different iodine concentrations affected the proliferation, apoptosis, and migration of PTC. For this study, we collected clinical information from PTC patients and monitored the levels of urinary iodine, LC3-II, and caspase-3 in cancer tissue, and BRAF kinase in peripheral blood from PTC patients. We also monitored the proliferation, apoptosis and migration ability of human papillary-thyroid carcinoma (BCPAP) cells at different iodine concentrations and their association with changes in autophagy and BRAF kinase activity of BCPAP cells at high iodine levels (10-3 mol/l). We found that the proportion of tumor diameters ≥ 1 cm in the iodine excess group were lower than that in the iodine non-excess group. The proportion of PTC patients with infiltration in the iodine excess group was higher than that in the iodine non-excess group. Levels of the autophagy-related protein LC3-II and the apoptosis-related protein caspase-3 in cancer tissues, and activity of BRAF kinase in peripheral blood, were positively correlated with urinary iodine concentrations from PTC patients. At high iodine levels, the proliferation rate decreased, and apoptosis percentage and migration rates increased compared with the no-iodine group. At high iodine levels, the frequencies of autophagosomes (Aph) and autophagosome-lysosomes (Apl) in BCPAP cells increased significantly, and activities of LC3-II and BRAF kinase increased, respectively. The activity of LC3-II decreased when BRAF kinase was inhibited. The activity of LC3-II and the proliferation and migration rates of BCPAP cells decreased, and the apoptosis percentage increased when autophagy was inhibited at high iodine concentrations. Our results demonstrated that, in the presence of excessive iodine, the mean tumor size of PTC patients was smaller and easier to invade than tumors in patients not supplied with excessive iodine. The levels of autophagy and apoptosis in PTC cancer tissues, and activities of BRAF kinase in peripheral blood increased with increasing urinary iodine concentrations. High iodine levels inhibited cell proliferation and promoted apoptosis and migration of PTC cells. Autophagy induced by BRAF kinase in PTC cells was involved in anti-apoptosis, and promoted proliferation and migration at high iodine concentrations. This study provides a rationale for iodine supplementation in PTC patients.